Introduction
Ion exchangers used in miniature columns have proven useful for both analyte concentration and the removal of interfering compounds. However, the conventional column mode of ion-exchange pre-concentration is both tedious and time consuming compared with the final rapid determination of atomic spectroscopy (AS) techniques [1] . The use of ion exchange as an auxiliary technique with flow injection (FI)-AS results in on-line increased sensitivity with respect to the direct aspiration procedure, speeding up and simplying the pre-concentration step and the implementation of simultaneous determinations and/or speciation [2] .
Manually and electronically operated injection and pneumatic valves and commutators have been employed for sample introduction in ion exchangers--FI-AAS manitblds [3, 4] . These introduction devices permit the reproducible and sequential introduction of defined sample volumes into flowing systems, but they are wasteful in terms of the sample. In order to remove the residue of the previous specimen, an excess of sample must be drawn through the valve and connecting tubes. This paper reports on an attempt to develop a fully automated on-line system with an electronically operated time-based injector tbr high efficiency, low sample and reagents consumption ion-exchange pre-concentration. The FI-AAS system described was designed for the determination of copper at the sub-gg/ml level in water.
Materials and methods

Apparatus
A schematic diagram of the flow system is given in figure  1 [7] ) and domestic water sources from the city of Mrida were analysed. the results were based on peak height (absorbance measurements).
Results and discussion
Operating conditions
The one-factor-at-a-time method was used to optimize the experimental parameters, while the rest were kept constant. The operating conditions chosen were those which produced the highest and most reproducible signals (table 1) . The use of elution volumes below 4"0 ml proved to be insufficient to recover the resin-retained copper ( figure   5 ). 
